The geographic distribution of molybdenum (MO) 
The geographic distribution of molybdenum (MO) Cattle grazed on forage plants with 10 to 20 ppm or more of molybdenum (MO) exhibit typical symptoms of MO toxicity (MO-induced Cu deficiency) and they respond to copper (Cu) supplement at ion. Faded hair coats, characteristic of Cu deficiency, and profuse diarrhea with foul, smelly feces are common symptoms of molybdenosis (Underwood, 1971) . Endemic areas of high MO are recognized in parts of California (Barshad, 1948) , Nevada (Kubota et al., 1961) and Oregon (Kubota et al., 1967) but not in other western states, although livestock are grazed in areas similar to those where MO toxicity has been observed. This report presents the distribution of such areas in Washington, Idaho, Montana, Wyoming, and Colorado and the soil and geologic factors associated with them. (Kubota et al., 1961; 1967 A level of 10 to 20 ppm or more of MO in legumes was used as an indicator of problem areas. This criterion was initially developed in Nevada using paired samples of forage species from a wide range of soils (Kubota et al., 1961) , and later applied to identify the Mo-toxic areas in Oregon (Kubota et al., 1967 the soil were high, a nutritional problem in cattle was recognized, or Cu supplements were being used. While cattle also graze grasses, the levels of MO in them were lower than that in legumes. Data for sedges are not presented, but they were essentially the same as those for grasses. The similarities among species of legumes and grasses and differences between the two groups of plants in MO content were comparable to those reported earlier for similar plants of Nevada and Oregon (Kubota et al., 1961; 1967) .
Plan of Study
The geographic distribution of the high-MO areas in the five western states is presented in Figure 1 . Problem areas previously identified in California, Nevada, and Oregon and areas identified in this study are shown. This map shows all of the areas of high MO presently recognized in this country with the exception of the Florida Everglades (Davis, 1969 with a granitic rock source in Wyoming and Montana had relatively small amounts of MO and amounts in the plants were mostly in the range of 2 to 4 ppm, even though the plants were grown on wet soils.
Forage plants grown on well-drained soils also formed in alluvium had only 2 to 4 ppm of MO even though some of the soils had as much as 2 ppm of MO. A summary of MO for the well-drained soils is presented in Table  5 . These observations are consistent with earlier ones made in Oregon and Nevada. Legumes grown on calcareous soils had slightly more MO than did those grown on noncalcareous soils, but the differences were not large. Grasses grown on well-drained calcareous and noncalcareous soils had nearly the same amount of MO.
Areas of Shale
Molybdenum toxicity is a problem in northwestern Oregon (Kubota et al., 1967) and in the teart areas of England (Ferguson, Lewis and Watson, 1943) 1 n = number of samples, SE = standard error of mean.
2 Summary of legumes includes observations for alfalfa and four clover species; of grasses, six species. At relatively low molybdenum concentrations, effects of plant species were not evident, an observation reported earlier (Kubota et al., 1961) . Legumes consistently had more Cu than did grasses, but the wide differences noted for MO were not evident.
A summary of the Cu concentrations in forage plants grown on soils formed in granitic alluvium is presented in Table 7 , and for those grown on soils derived from shales in has been suggested as a mechanism in reduced Cu availability (Dowdy and Matrone, 1968) . Levels of SO 4 -S (sulphur) has also been implicated with molybdenosis (Underwood, 1971) but no difference in S (total) was found in plants with low and high MO contents when S was determined in the Nevada samples (Kubota et al., 1961) . Consequently, no measurements of S were made in this study.
The association of molybdenosis with wet floodplains and alluvial fans should be useful when an undertaking of other soil-related nutritional problems is considered. Selenium (Se) is a case in point. White Muscle disease, a Se responsive disease, is also a nutritional problem in parts of the western states (Muth and Allaway, 19 63) .
Considerations of Se availability in soils indicate that growth of low Se plants may not be necessarily confined to wet lowlands, and attention might be directed towards areas underlain by volcanic ash or areas of acid soils.
The MO concentration and its range in natural soils provide base levels that might be used to evaluate changes in soil MO with land use. More MO might be expected in soils derived from shales and granites than from other kinds of soil-forming rocks, but the variability among soils in their MO content should be recognized.
